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ABSTRACT 


The study investigated the feasibility of providing 
a quick and efficient method of assessing students' ap- 
plications for financial assistance. Three methods of 
judgement were examined: two models -- a multiple regression 
equation and a configural model, both of which may be used 
to predict assistance mechanically -- and the subjective 
judgment of the assessor. Two criterion variables were com- 
pared between models, the ratio of grant to total aid and 
Local «aid. 

The assessor's subjective judgment and the multiple 
regression equation were both used to rank predictor vari- 
ables. Spearman's coefficient of rank correlation revealed 
an association between the two forms of judgment that ap- 
proached but did not attain significance. 

The nature of the models required that somewhat dif- 
ferent techniques be used for measuring their predictive 
efficiency. The regression model was consistent in pre- 
dicting a slightly higher vercentage of the criterion than 
did the configural model. Only once was this difference 
Significant (8.77%). The regression model predicted the to- 
tal-aid criterion Dest, with avpredictive efiivciency of 
78.41% which was 3.04% higher than the corresponding pre- 


diction made by the configural model. 
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The results suggest that the mechanical appraisal 
of applications is feasible under predetermined and well 
structured conditions using the more readily adaptable 


Goniigural model. 
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CHAPTER I 


Introduction 


As nations strive for excellence, it would appear 
that an individual develops into a contributing member of 
society primarily by means of education of high quality. In 
Canada today both elementary and secondary education are free 
to the individual and generally available. Post-secondary 
education, although still requiring the payment of tuition 
fees, is viewed less as a privilege of the middle and upper 
socio-economic classes, and more as an opportunity to be made 
available to all those who can benefit from it. 

The anticipated enrolment in Canadian universities 
and colieges for 1975-76 is four times what it was inyi960=-61. 
The operating costs per student are expected to be more than 
double for the same period (Bladen, Dugal, McCutcheon, & 
Ross £965, p. 32). ih Alberta the number of post-secondary 
students receiving government assistance from 1963-64 to 
1967-68 has more than doubled (Figure 1); the amount of as- 
sistance received during the same period in the form of awards 
and loans has increased more than five times. Such a rapid 
increase in both the number of applicants and the amount of 
assistance given will, by its sheer mass, present problems 
in the prompt processing of applications which are presently 
examined and evaluated individually by Students Assistance 


Board assessors in the Department of Education. 
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Purpose Of the Study 


The purpose of the present study is to investigate 
the relative predictive value of two forms of judgment, linear 
and configural, with a view to providing an alternative to 
the judgment of the assessors in their application of policy. 
In addition to the possible theoretical value of the study, 
it is hoped that it may yield some practical benefits. An 
attempt will be made to develop a predictive model that may 
be programmed into a computer and thus facilitate the assess- 
ment of applications for students' financial assistance. Such 
a model will be so constructed that it may be readily adapted 
to incorporate changes in the policy of the Students Assis- 
tance Board. 

Sub-problems that evolve from specific aspects of the 
main problem are: 

1. To determine the factors used in the routine ap- 
plication of Students Assistance Board policy in order to 
arrive at the amount and kind of financial assistance awarded 
to a student. 

2. To determine the relative importance of the fore- 
going factors as predictors of financial assistance. 

See STolidentity factors that determine whether an 


applicant should receive other than routine consideration. 
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Limitations of the Study 


1. This study has been limited to the examination of 
the data of a selected group of aid-receiving undergraduate 
students enrolled in the four largest faculties of the Unie 
versity of Alberta, namely, Education, Arts, Science, and 
Engineering. 

2. It is the policy of the Students Assistance Board 
to award grants on the basis of need, and to specify a number 
of negative factors that may reduce these grants. The 
presence and interaction of many of these factors necessi- 
tates a subjective appraisal of the application. Certain 
negative factors therefore cannot be included in the pro- 
posed prediction model. 

3. There is an implicit assumption that the individ- 
ual assessment of applications is valid. Its use over a 
period of years has proven it to be workable. 


Definition of Terms 


Assistance: For the purpose of this study, assistance 
is the word used to designate financial help. It may be 
used interchangeably with aid. 

Bursary: A bursary is non-repayable assistance given 
to a student who has reached a designated level of achievement 
and has demonstrated financial need (Pike, p. 1). Some 


bursaries impose an obligation on the recipient. 


<tntl oft 40 zottiuost Peake ken ~~ 
Bris ySonstoe wee \fokseouba ioe aor 


su? .adnexp seertt soubor yem oer xaae 
-se@08n e1ctost seers 40 vasm 30 notdosxegni bas 
niesis) .notsthoifaus sdt to Iseaeteszags ovisootdue 


-os¢ sdj mi bebwlont sd tonas> s1i03eteds ex030s2 SVEPR GEM 


.fsbon noi a be 
~ : y 
-bivibati sis tsda coisqmuses siotiomt o& ei Sszedt le i 


7 a) 
4 ty 

5 4eyo sev ett .bilfsv ei éacissailiqagse ao snoop: i 
: r _ 


.Sidsxz0w sd of 31 nsvotg abd ‘etesy © 
I 7 7 


emis? to noktialted “*, 


4 ‘ae 
sonssetees ,ybute eift to seogzivg edd 107 ‘pames3Eee i) 4 
sd von 3 .Gied Letonsat? stsapiesb. os _ betta 

-bis Astin ° 
Lise eesti eldeysaex=non) at vena 3 
siadppetdia 45! Leyer Betenpkveb » Pah we ori 
enpz (Eq \SAk9) “Beem tstonsmi? 


ia Ad 


Configural judgment: Configural judgment is the 
assessors' judgment used in appraising the effects and inter- 
actions of factors found in a student's application. 

Grant: A grant is non-repayable assistance awarded 
to a student who demonstrates financial need. 

Scholarship: A scholarship is an award given without 
assessment of financial need, to a student of superior aca- 
demic Standing (Pike, p. 1). 

Loan: A loan is assistance given to a student who 
demonstrates financial need on the understanding that the 
money will be repaid subsequent to the completion or termin- 
ation of his studies (Pike, p. 1). 

Standard budget: A standard budget is a predetermined 
amount of money considered sufficient for a student's total 
expenses over a specified period of time. Various factors will 
affect the amount, for example, the student's marital status 
or his academic program. 

Negative factors: Negative factors are factors that 
indicate that a student's funds are not being used efficiently, 
for example, poor savings from summer earnings or the pur- 
chase of a car, 

Configural model: A configural model is a system of 
mathematical relationships in which the judgment or predic- 
tion made is a direct function of the variables. The judg- 
ment depends upon the pattern of the set of relationships 


that is being investigated. 
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Linear model: A linear model is a system of mathe- 
matical relationships in which the judgment or prediction is 
the sum of weighted variables, the weights being calculated 
to minimize ithe) error of prediction: 


Rationale for the Hypotheses 


It can be stated with a reasonable degree of certainty 
that most students applying for financial assistance have 
their needs met by a routine application of the prevailing 
policy. The policy was developed through use and periodically 
modified to meet current demands. It thus became workable 
for the majority of applicants. 

An examination of a random sample of 1075 files 
showed that 9.7% of the male students and 7.2% of the female 
students required additional assistance following routine 
assessment of their applications (Table 1). In the majority 
of cases circumstances requiring additional funds did not 
exist when the initial application was made. The most fre- 
quent reasons for second requests were: 

1. Parental contribution was reduced or not given at 
all due to business losses or illness. 

2. The student Ras unexpected personal’ expense, ©€.g., 
dental work, glasses, or an automobile” accident. 

3. A relatively minor reason for requiring additional 
assistance was that the student had requested less than the 
standard budget allowed and found that the amount was in- 


sufficient for his needs. 
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The assessors recognize that the application of 
current policy will not be equally reliable in predicting 
the needs of all applicants. They provide for extenuating 
circumstances by departing from standard policy and giving 
individual consideration to applicants who, in their judg- 
ment, require it. For example, the age of the applicant would 
likely exempt a girl of seventeen from the necessity of 
furnishing a specific amount of summer savings for her bud- 
get, particularly if her home is in a rural area where employ- 
ment is not readily available. 

From the foregoing example it may be seen that the 
factors which prescribe individual assessment are not directly 
additive, but interact with other variables, and thus would 
affect the reliability of°a routine’ prediction for that in- 
Gividual. Ghiselli (1963) found that these factors which he 
terms "moderators" cause individual differences in the error 
of measurement, and as a consequence, in the error of pre- 
dictabsilgty. 

The major concern of the present study is to con- 
struct a reliable prediction model that will serve most 
students, and at the same time ensure individual assessment 
fon vtnesecwhoGrequirestts Ss "in-additiony—-the “reasibriity “or 
using this model mechanically will be determined. Current 
stress on mechanization appears to have created the impression 
that the computer is the most efficient vehicle for executing 


tasks of a mathematical nature. While it must be acknow- 
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ledged that the speed and accuracy of the computer make it 
invaluable for problems involving extensive calculation, it 
must also be recognized that there may be limitations to its 
usefulness. Similarly, clinical judgment may have restricted 
usage in making predictions and selections effectively. 

Meehl (1954) states, "There is no convincing reason 
to assume that explicitly formalized mathematical rules and 
the clinician's creativity are equally suited for any given 
kind of task, or that their comparative effectiveness is the 
same fornidifferent tasks." ..More specifically, then, the 
problem is to determine if apparently routine predictions 
can be effectively made by the more rapid statistical approach, 
freeing the clinicians -- the assessors in the present study-- 
to deal with those applications requiring subjective ap- 
praisal. 

Meehl points out (p. 25) that a variable occurring 
too infrequently to be statistically significant might materi- 
ally affect the prediction for the individual it concerns. 
With reference to the subject under discussion, the mechanical 
processing of the applications that require individual con- 
sideration may result in faulty prediction and consequent in- 
convenience to the applicant if he should find it necessary 
to appeal the assessment. 

The applications for financial assistance obtain 
specific information from each applicant, some of which is 
used for the purpose of identification and is not directly 


related to the amount and kind of assistance given to the 
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student. Other items of information provide the basis for 
awarding assistance. For the purpose of this research both 
kinds of information were examined in an attempt to identify 
the factors determining the needs of a selected portion of 
the student population. 

The sample was drawn randomly and consisted of male 
and female studentssin) the firsts four=years of Education, 
Arts, Science, and Engineering with single marital status. 
Married students were not included for they form a relatively 
small subgroup, and their applications often require special 
consideration. To ensure the inclusion of only those students 
whose requests for aid may be dealt with routinely, the fol- 
lowing applicants were excluded: 

1. Students who were married, separated, or divorced. 

2. Students ,attending Expovor-taking holiday trips 
that would interfere with their earnings or re- 
duce their savings. 

3. Students owning an expensive car or purchasing a 
CarrauGringt the current) year: 

4. Students receiving additional assistance following 
the initial assessment. 

5. Students requesting special consideration in the 
amount or kind of assistance awarded to them due 
to a wide range of extenuating circumstances, if 
these conditions were considered valid reasons 
by the assessors. Requests of this nature 


usually require a supportive statement from a 
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counselor or an awards officer. 
The following factors were considered with regard to 


their relative importance in determining a student's financial 


need: 
1. Sex (a) male 
(b) female 
2. Home location (a) Edmonton or Calgary 


(b) Smakl city or town 
3. Age (a) Under 21 years 
(b) 21 years and over 
A, Faculty (a) Education 
(b) Arts 
(c) Science 
(d) Engineering 
5b. VYeak of program (a) First year 
(b) Second year 
(oc) Mi hardeycar 
(d) Fourth year 
6. Ratio of student contribution to student earnings 
Jae Ratiovon parental, CONtrIbution co required, paren= 
tale Contribucion 
Shir Income from other sources, for example, gifts or 


awards from private organizations 
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The Hypotheses 


The hypotheses are based upon the preceding factors 
as determinants of the financial need in the population 
specified: The dependent variable, that is, the variable to 
be predicted, is in all cases the ratio of grant to total 
assistance (grant plus loans). The level of correlation in 
Hypotheses 1 and 3 should reach at least 0.90 for adequate 
prediction. 

1. There is a high correlation between the judg- 
ments of the multiple regression equation and the judgments 
of the Students Assistance Board assessors. 

2. There is a significant association, at the .05 
level, between the predictive efficiency of the multiple 
regression equation and that of configural judgment. 

3. There is a high correlation between the judgments 
of the configural model and the judgments of the Students 
Assistance Board assessors. 

45 There “Ss a2 stonaficant ditterence between “the: pre- 
Gictive efficiency of the configural model and that of the 


multiple regression equation. 
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CHAPTER.12 


Review of Related Literature 


Current technological advances require the under- 
standing and support of a well-informed public for their 
effective use and continued development. Post-secondary 
education is thus becoming increasingly important to a 
rapidly growing student body. Its financing is a significant 
factor in government budgets; the equitable distribution of 
funds for its financing is a matter of concern to student 
and taxpayer alike. 


Canadian Studies 


There appear to have been relatively few studies 
made of public financial assistance to students in Canadian 
post-secondary institutions. The members of the Bladen 
Commission in their report to the Association of Universities 
and Colleges in Canada predict a substantial rise in costs 
of financing education due to an anticipated increase both 
in enrolment and in cost per student. They forsee that the 
average aid required per student will rise from $600 in 1967 
tO S700 "ing 9 75-16. 

The Commission recommends a rising proportion of re- 
payable aid, £rom 30%. cin sehe first «yeanewhen personal jmvest— 
ment is considered ."most risky" to 40%.an the ‘second year 
and 50% in the third and subsequent years (Bladen et al., 


1965). Using this scale and the present average assistance 
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of $600, while providing a student with $2400 over a four- 
year period, would accumulate a debt of $1020. 

the Canadian Union of Students in their brier to the 
Bladen Commission label the Commission's recommendations 
"overly restrictive." They express dissatisfaction with 
present policies for financing assistance, but give no 
evidence that any survey has been made among their members, 
or any other student groups, to obtain these expressions of 
opinion. 

Their brief recommends that parents not be made re- 
sponsible for a contribution to the post-secondary education 
of their children, for it is the student and society that 
benefit, and therefore it is they who should pay. The nature 
and extent of the student's responsibility is not specified, 
but it is suggested that the earnings foregone while he 
obtains his post-secondary education, and the increased in- 
come tax he will pay constitute his contribution. The brief 
further recommends that the means test be discontinued, that 
a policy based upon loans only be rejected, and that fees 
be reduced or eliminated. 

R. M. Pike, in his study of student financial aid in 
Canada (April, 1968), feports that approximately 35% of ail 
post-secondary students received government loans in 1966- 
67. He estimates a 76% increase in government loans for 
undergraduate enrolments for the same period of 27%. Total 


aid to undergraduates increased an estimated 66%. 
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Pike's examination of the student-aid programmes of 
the provinces revealed that "...the national distribution 
of non-repayable aid given in this country is really most 
inequitable." He found that the student aid programmes of 
Quebec, Newfoundland, Ontario, and Alberta were "fairly 
generous" in providing non-repayable aid, while by contrast, 
the only public financial aid available in Prince Edward 
Island is repayable through the Canada Student Loans Plan. 

In conclusion Pike states "...if we encourage stu- 
dents to attend university, then we (or governments) have 
the primary responsibility of ensuring that they are able to 
attend." He recommends that need should come before merit 
in provincial or federal aid programmes and that rather 
than awarding merit-based scholarships, "public expenditure 
is better invested in assuring that no student with financial 
need is barred, on that account, from attending university." 


(ei ke, a0. 5). 
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16 
American Studies 


American studies reveal two main trends in providing 
Student assistance. On the assumption that the disadvantaged 
student requires more encouragement and Support than one 
from a higher socio-economic group, it is suggested that he 
be identified and provided with more non-repayable aid than 
his more fortunate classmate. 

An important form of non-repayable aid, the scholar- 
ship, is awarded in open competition and thus discriminates 
against students from impoverished backgrounds. The National 
Achievement Scholarship Program (Stalnaker, 1965) has been 
established for outstanding Negro students who participate 
in it on a voluntary basis. It is designed to be a tem- 
porary measure and to provide educational opportunity to 
these students until their minority group can compete on an 
equal footing with those in more favorable circumstances. 

A survey of financial aid at Colorado State University 
found parental assistance to be the most important source of 
funds, with student employment in the community supplied more 
financial assistance in 1964 than loans, scholarships, and 
other awards (Miller, Ivey, & Goldstein, 1967, p. 600). 
Students seemed to prefer to seek employment rather than to 
borrow money. The following year, however, there appeared 
to be a shift in students' attitudes in favor of loans. The 


changing attitudes suggest that the most desirable com- 


—— 
| ee ai Cony an ov ib cae ooibise 
bepstasvhseib sis teat fokvanitats ads a0 . soasieL 
sso asd? sroaque ms $ngnspetvosne exom ¢ otiv 19" 

ed ted3 besesppue et 3h quote nimonops-o0r502 sodpid & ox? 
apdt bis oldsysast-non stom ntiw bebivexg 5as pots tanoBl & Le 
.sjsmeesio stsnutx0% oxom eit 
~tsiofice oz ,bis scr ania Seah to aftot tnssiogmi AA_ 
estsnimixyoetb eudd bas soitissgqmoo asqo mi bsbusws ek ahde 


we , - 


fpucissv sd? .sbauvcstpxosd Beriekxsvogmt mou? asnobuse senkngs ay 


aeed esd (cael ,rsXsnlsze) msxpoxd cidexsiodse i aaa a! 
stegivistxsq odw atnsbuta orpsll pribastesue x62 periekidede 


-m9s 6 sd oF bsnpiazeb et JI .ektead yissibiov & AO ae 
o j a e- 


ot ytinuiszoqgqo I[snotvssrhs sbhirvorqg oF bas sxvesom 
[S ne s35qmoo asp group ysisoaim tisds Iistay esnsbuse os 
.2snassembotio sidsiovet srom at seods ddiw paitoot & 


ytizteviauv o4642 obstelod 36 bits ({sionsart to ysviue A 
to sSituce itnstzogmik steom sit sd oF osonstel2es Seaneeieeel pal: ra 
Sion bs ifacve v3 Eewmmos eit mi sasmyolqms gasbuse dsiw: it | 
bus ,eqtnersionse ,ansoi asus hoeL ai sonsteless caaonelt 

- (009 .¢ VoeL pnisseBlod | 2 <¥SvI ,1elifM) 2zbtewe * 

o3 ms5Hht xorite1 tanemyoLams saa ot aotexq) ot bemese 2 1 
boxsoqns exsit ,1avewor Leaner ect sYononr we 


edT .ansof to xovs? mk aebls 35 ‘aonebuse a2 ate 8 


=m09 sidsittgsb- td on a oe: —* 


bination of forms of financial assistance varies, and 
appears to depend upon the individual's needs at a par- 


ticular time. 
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CHAPTER III 
Design and Procedure 


Selection of the Sample 


A table of random numbers was used to select a pro- 
portional stratified sample of one thousand students from 
a Straetried population list of student identification 
numbers. The sample was stratified as to faculty, year of 
program, and sex, and consisted of undergraduates from the 
faculties of Education, Arts, Science, and Engineering who 
had received assistance for the 1967-68 academic term (Tables 


Zee. 2) jae 


Data Collection 

The data were obtained from the students' appli- 
cations and the accompanying recommendation forms, and were 
recorded by sense marking answer sheets. They were trans- 
ferred from the sheets to IBM cards by the Department of 
Education optical scanner. 

Initially the data collected included certain 
selected items of the information used by the Students 
Assistance Board to make appraisals. As the configural 
model was developed, it became evident that some additional 
data were required. For example, the age item was originally 
designated as year of birth. For its use in the model, as 
one determinant of independence, it was given two levels: 


21 or over and under 21, as of September 30, 1967. 
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The further information required for the prediction 
models was recorded and key-punched on cards. A total of 
twenty items comprise the information used in the models 
(Appendix A). 

The students' financial resources were observed to 
fall into three distinct classes: 

1. A major source of assistance is government aid 
which is awarded on the basis of financial need. The re- 
payable part of this assistance is provided by the Canada 
Student Loan and the Provincial Loan. The amount of the 
non-repayable part, the grant, depends upon the degree of 
influence of negative factors in a student's record. It was 
this government aid that provided the criterion variable of 
thevstudy,,/tthe ratio of grant to total aid. 

2. A second class of financial resource includes 
the student's contribution from any earnings that he may 
have and the contribution that his parents may make. 

3. A third class of funds includes money from both 
public and private organizations. This class includes 
scholarships and bursaries, and is awarded primarily for 
academic achievement, and to a much lesser degree for other 
factors, including need. 

Development of the Models 
These avLern Of Configural Judgment 

Before the hypotheses were investigated, a Students 

Assistance Board Assessor was interviewed and requested to 


rank certain factors (p.11) used in the assessment of finan- 
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Cial aid with regard to their relative importance in de- 
termining need. (Table 4). The ranks were sought in an 
attempt to separate and weight the factors independently, 
thus providing structure for a model which might be compared 
with a multiple regression model by calculating Spearman's 
coefficient of rank correlation. It is emphasized that the 
assessor's appraisal uses the student's total pattern of 
factors with their interaction effects as well as the 
separate factors to determine the award. 

It should be noted that factors related to need may 
be only incidental in determining what a student gets. For 
example, a rural student may need greater assistance, but 
it is not the home location factor that makes his award 
larger, but other factors in his application shared in com- 
mon with other students; his father's income may be low and 


the required parental contribution reduced thereby. 


the Multaple Regression, Model 

Assuming that the relationship between the criterion 
variable and the independent variables is linear and addi- 
tive, a trial model was developed. An analysis was made 
using the grant:loan ratio as criterion and the variables 
included in the configural pattern as predictors. At the 
same time a ranking of the predictor variables was obtained 
by dropping each variable in turn from the model in order to 
determine the independent contribution of each predictor. 


The variables included in the model were able to account for 
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only 14.5% of the variance in awards. 

It became evident from a close examination of the 
data that several changes might be made in both criterion 
and predictor variables to permit the regression model to 
discriminate more closely. The three ratios included in the 
initial model i-= the ‘grantsloan watioy the tstudent tearnimgs: 
Savings ratio, and parental contribution:required con- 
tribution ratio -- were meaningless when the denominator 
became zero, aS was occasionally the case. Eliminating the 
whole ratio when the denominator became zero would result in 
the loss of some information. 

To provide more accurate prediction, new variables 
were structured and a new model was developed with the 
fol lowing form) (Flathman; p's-°2)% 

Sex home location age 


Y = Ay oe A,X, + AoX, + A,X + A,X, oe A,X, aE Ax Us AlXo 


Faculte year of program 
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Y is the predicted criterion, Xy - X54 are the pre- 
dictor«variables,; Ap is, the “constant, Since ‘it is the same 
for all subjects, and Ay - Ay are the regression or beta 
weights associated with each predictor. The last term Ls 
a residual. 

The criterion variable was set up both as the ratio 
of grant plus loan and as the total grant plus loan. The 
second variable was introduced to provide a non-ratio and 
more general criterion. Student earnings, student savings, 
parental contribution, and required parental contribution 
became separate variables. The student request variable 
which was used in the configural model was added to the 
regression model. According to policy, when a scholarship 
is awarded, any grant for which the student is eligible is 
included with the scholarship to facilitate the payment of 
non-repayable aid in one form. The grant:total aid ratio is 
affected, for the grant normally given becomes part of the 
scholarship. It was decided to construct models with the 
new criterion variables which would both include and exclude 
the student request and scholarship variables. 

In order to retain the stratification during the 
analyses, the sample was divided in two by selecting al- 
ternate subjects. Separate analyses were done for each 
group. Double cross-validation was done by applying the 
weights obtained from one group (e.g., the even-numbered) 


to the other group (e.g., the odd numbered), and vice versa. 
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Cross applying the weights in this manner gives two vali- 
dations and two estimates of vty shrinkage (Kelly, Beggs, 
McNeil, Eichelberger & Lyon, pp. 194-195). Double cross 
validation prevents an over-estimate of the relationship 
among predictors and criteria. The cross-validated ee when 
compared with the R? using the group's own weights, will re- 


veal the stability of the relationship. 


The Configural Model 


The configural model was visualized as a pattern of 
the components of policy and their associated procedure used 
in the distribution of financial aid by the Students Assis- 
tance Board. Application forms from students in each year 
of the four faculties were examined to determine the com- 
ponents and the nature of the procedures, and to define and 
clarify the relationships. The officials of the Students 
Assistance Board were particularly helpful in interpreting 
policy procedures. 

The sample size had been tentatively set at 1000. Its 
selection required that it be representative of the popu- 
lation from which it was chosen, and have as many sub-groups 
as possible sufficiently large for a meaningful analysis. 


Here a knowledge of the structure of the student body was 


lithe squared multiple correlation: the proportion of 
the variability of the dependent variable that is accounted 
for by the model; or alternatively, the predictive ef- 


ficiency. 
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required in terms of the number of male and female students 
in each faculty and year of the programs. A table of strati- 
fied sample totals was prepared to make up the sample of 

1:0 0:0 

The selection of subjects was made by applying a 
list of random numbers to a stratified list of student iden- 
tification numbers. To facilitate the handling of files, 
the identification numbers selected were listed in order ac- 
cording to year so that the files might be taken from an 
area in sequence with a minimum of movement. As the sample 
was selected, the information required for the model was re- 
corded onusheets ruled for this purpose: Subjects=swere ex- 
cluded on the basis of criteria listed on page 10. 

The actual work of the model construction involved 
listing the various components and procedures, arranging 
them into small units of relationship, ordering these units 
into larger patterns, and finaliy producing the complete 
pattern or model. 

A program was written by a staff member of the 
Division of Educational Research Services, Faculty of Edu- 
Cation, for thesapplication ofsthe: configuraij model.» Trial 
runs to detect possible errors or omissions were made on 
selections of subjects from all years and faculties with a 
wide range of financial requirements. Two adjustments were 


made to the model, and in turn to the program. 
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The configural model, which is a pattern representing 
the administration of Students Assistance Board POLICY, ais 
set up in the form of a flow chart (Figure 2). This policy 
is deterministic in nature, that is, values of the variables 
are specified, and each case assessed has one solution rather 
than a best solution (Appendix C). A serial multistage pro- 
cedure is used: the problem is broken down into a series of 
smaller problems and decisions are made one at a time. The 
results of the solution of one of the smaller problems or 
stages becomes the basis for the calculation of the suc- 
ceeding one (Nemhauser, 1967). 

Structurally, the configural model makes use of 
three forms: ovals, rectangles, and diamonds which are con- 
nected by solid lines with arrows to indicate the order of 
selection and computation. The ovals designate variables 
for whicheanrormation is available On (IBM cards. Encircled 
numbers within the ovals are those of the columns on a sub- 
ject 's first card. Underlined numbers—refer to the columns 
on the second card. 

Rectangular boxes contain the calculation pro- 
cedure of a stage of the process with decisions where ap- 
plicable. Rectangular boxes made up of dashed lines con- 
tain calculations and decisions to be stored for later use. 
Binary questions are enclosed in diamond shaped boxes. 

The pattern of the policy model begins with the 


basic criterion of dependence or independence. For the de- 
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Dependent 


Parent's 
Taxable Income 


20, 21, 22, 23, 24 


Tentative Required Parental 
Contribution (1): from Table 
of Parental Contribution. 


Number of parents 
providing taxable 
income 


26 


Tentative Required Parental 
Contribution (2) : If two 
parents contribute, reduce 
Tentative required Parental 
Contribution (1) by $100 


Additional 
dependent children 
in post-secondary 

education 
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Required Parental Contribution: 
Add 1 to additional dependent 
childcen in post-secondary 
education and divide Tentative 
Required Parental Contribution 
(2) by number obtained. 


Parental 
Contribution 


@O@O® 


Room and board 
supplied by parent 
1 - $350 
32 


Actual Parental Contribution: 
If room and board are supplied, 


add $350 to Parental Contribution 


——— ——— = = 
Deficiency in Parental Contri- { 
bution: Required Parental Con- 
tribution minus Actual Parental 
Contribution (no negative 


umbers). | 
(Se ees aerate an od 


rei! 


Figure 2. 


THE STUDENT 


Independent: 
Any one of these- 
(1) 21 years old by Sept. 30, 1967 
(2) one year in the labor force 

(3) three years of post-secondary 


education 
Dependent: none of the above 


3g 


Dependent or 
Independent? 


Year of Program: 
1, 2,3, 4 


@ 


Sex: 
Female - 0 
Male -1 


@ 


Minimum Student Contribution: 
from Table of Expected Mini- 
mum Savings. 


Student Earnings 


CIOICIG) 


Tentative Required Student 
Contribution: from Table of 
Expected Ratio of Savings. 


Required Student Contribution: 
Minimum Student Contribution 
or Tentative Required Student 
Contribution, whichever is more. 


Student 
Contribution 


@O@OO® 


Deficiency in Student Contribu- 
tion: Required Student Contribu- 
tion minus Student Contribution | 
(no negative numbers). | 


The Configural Model 


Independent 


Parental 
Contribution 


@® @® 


Room and board 
supplied by parent 
1 - $350 


32 


Actual Parental Contribution: 
If toom and board are supplied, 


add $350 to Parental Contribution. 
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Faculty: 
Lducation -01 
Arts -02 
Science -03 
Engineering -04 


® @ 


Standard Budget: from Table 
of Standard Budgets. 


Bursary 


Scholarship 


COXOTOXO) 


Income from 
other sources 


Living 
with parents 


40 


Student Requirement: Standard Budget minus (Actual 
Parental Contribution plus Deficiency in Parental 
Contribution plus Student Contribution plus Bursary 
plus Scholarship plus Income from other Sources 
plus $325, if living with parents). 


Student Request 


Tentative Student Award: 
Student Requirement or 
Student Request, whichever 
is less, 


YES NO 


Scholarship Awarded? 


Tentative Grant: Tentative Student Tentative Loan: Tentative Student 
Award or $490, whichever is less. Award minus $400(no negative numbers) 


Loan Awarded: Tentative Student Grant Awarded: Tentative Grant Loan Awarded: Tentative Loan 

Award minus Scholarship - no grant - minus Deficiency in Student Con- plus (Deficiency in Student Con- 

tribution (no negative numbers). tribution or $400), whichever is 
less (no negative numbers). 


(no negative numbers). 


Figure 2. (continued) 
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pendent student, the steps in the calculation of both the 
required parental contribution and the actual parental con- 
tribution lead to the deficiency in parental contribution. 
From this stage the procedure follows the same route for 
both the dependent and independent student, through to the 
calculation of required and actual student contribution, 
and then to the deficiency in student contribution. 

The student budget allowed, dependent upon faculty 
and year of program is selected next. The income from other 
sources is totalled, and finally the student requirement is 
determined by subtracting the sum of all sources of income, 
including adjustment for room and board, and deficiency in 
parental contribution, from the student's budget. The stu- 
dent requirement and the student request are compared and the 
smaller amount is awarded to the student. If he receives a 
scholarship, his grant is included with the scholarship and 
the balance of his award is in loan. With no scholarship, 
the award is divided between loan and grant contingent upon 
the adequacy of the student's contribution. The maximum 
grant of $400 is reduced by the amount the contribution is 
deficient, up te.$4004 This, deficiency, up to 5400, as added 
to the loan. The student award is thereby reduced by the 
amount of the deficiency in student contribution in excess 
of $400, and less than his requirement. 

While the foregoing configural model should provide 
a fair assessment of most students' needs, some applications 


should not be handled mechanically. Factors determining 
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whether a student should receive special consideration in 
the awarding of his assistance are related to two main 
areas, student and parental contribution. 

The amount a student is required to contribute to- 
ward his budget is either a specified minimum amount or a 
specified percentage of his summer earnings, whichever is 
more (Appendix B). When he fails to make this contribution, 
and reports reasons such as disability, unusual family re- 
sponsibility, or lack of employment opportunity, his circum- 
stances are investigated and appraised. The normal reduction 
in his grant for low contribution may be lessened or waived 
altogether. If, on the other hand, a low contribution is 
caused by reduced earnings because of holiday travel, or 
reduced savings because of extravagant spending, for example, 
the purchase of.a-car, the amount of grant or loan, or both 
may be reduced’ at the discretion of the assessor. The pos- 
session of fixed assets may also reduce the amount of the 
award. 

A second factor affecting the assistance awarded is 
the amount of parental contribution. Parents of dependent 
students are required to contribute to the student's budget 
in accordance with a contribution table based upon the 
parent's taxable income (Appendix B). Normally a deficiency 
in the amount of the required parental contribution reduces 
the loan a student receives. Since the amount of taxable 


income declared is for the previous year, such things as 
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current business losses, crop failure, chronic illness of 
the parent, or excessive expenses for other dependents may 
reduce or waive the required parental contribution. 

Another special condition affecting the student 
budget is living away from home when the institution being 
attended is in the home city. The additional expense in- 
curred must be justified by providing evidence for its 
necessity. 

A program was written for the application of the 
configural model. It was applied to the same halves as 
were used to produce the multiple regression equations. 
Both the entire sample and the sample excluding students 
with scholarships were analyzed for their predictive ef- 
ficiency in obtaining the grant:loan ratio, the granvt: grant 
plus loan ratio and the total aid. The squared correlation 
for the configural model is not based upon the accuracy of 
the appraisal, but rather on the accuracy of the ranking of 


the “distribution of funds’. 
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CHAPTER IV 


Findings of the Study 


The analysis was carried out by the Division of 
Educational Research Services, Faculty of Education, Uni- 
versity of Alberta. Each hypothesis is restated followed 
by a report and interpretation of the findings of the 
analyses. 

It is assumed that the judgments of the Students 
Assistance Board assessors are valid (p. 4), and may there- 
fore be used as a basis for the evaluation of the models. 
This assumption does not rule out the possibility of a 
discrepancy between the strict application of policy and the 


assessor's more subjective appraisal. 


eee 


Hypoucnesis 0. These isea high correlation between) the 
judgments of the multiple regression equation and the judg- 
ments of the Students Assistance Board assessors. 

Double cross validation showed the model to be very 
stable withi"shrinkage”™ ranging from 2.00% to 2.92% (Table 
5). The smallest amount of shrinkage was found in the pre- 
diction of total aid, when weights developed on the sample 
of even numbered subjects and applied to odd-numbered sub- 
jects predicted .7288 - .7088 = 2.00% less than the original 
prediction for odd-numbered subjects. The largest amount 


of shrinkage was observed in the prediction of the ratio of 
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grant:total aid. Weights developed on the even-numbered 
group and applied to the odd-numbered group predicted .3669 - 
-3377 = 2.92% less than the original prediction for even 
numbered subjects. 

The model "could predict only 45.31% of the criterion 
in ratio form, but its predictive efficiency increased to 
74.93% for total aid. Since the obtained levels of pre- 
diction are not sufficiently high to meet the required level 
set, Hypothesis 1 must be rejected. 

The analysis showed the student request to be by 
far the best predictor of all the variables. The predictive 
efficiency of the ratio model (grant:total aid) was lowered 
9.50%, and the model predicting total aid 21.47%, when the 
student request variable was removed. Omitting the scholar- 
ship cases from the sample somewhat reduced the predict- 
abrilaty Of both the grant:total aid and the total aid) equa— 
tions. 

The substantially lower prediction of the grant: 
total aid criterion would appear to be in part due to the 
Structure of the criterion, and ian part to the nature of the 
subjective appraisal. Since grants tend to be awarded in 
round numbers, and because they are non-repayable, they are 
rounded off to the next lower figure, with the result that 
there may be a number of grants somewhat smaller than the 
policy would allow. These lowered grants would materially 


reduce the ratio of the award. The possibility that some of 
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the variables in the regression model are not linear and 
directly additive may also affect the predictability of the 
model. 

Hypothesis 2. There is a significant association, at the 
-05 level, between the predictive efficiency of the multiple 
regression equation and that of clinical judgment. 

Spearman's coefficient of rank correlation (Ferguson, 
1966) was calculated to determine the association between 
the assessor's ranking of the predictors and the ranks ob- 
tained by the multiple regression equation (Table 6). The 
correlation coefficient obtained, 0.476, approaches but does 
not attain significance at the .05 level. Because the num- 
ber of variables is small (N = 8), the correlation coefficient 
must be of a very substantial size (equal to or greater than 
0.643) before the association may be considered significant. 
Hypothesis 2 is therefore rejected. 

An inspection of the differences in the ranking of 
variables between the assessor and the multiple regression 
equation revealed fairly close agreement on all but one 
variable, the student's funds from other sources. The 
equation ranked it first, while the assessor considered it 


Sixth, Ln impomcance: 


Analysis of the Configural Model 


Hypothesis 3. There is a high correlation between the judg-~ 


ments of the configural model and the judgments of the 
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Students Assistance Board assessors. 

Table 7 outlines the relative efficiency of the 
configural model in predicting the grant:total aid ratio, 
and total aid. The other criterion variables, in addition 
to the original grant:total aid ratio, were added and ex- 
amined to determine any trends in the predictability of the 
model. 

The grant:total aid ratio prediction was 43.82% 
for odd-numbered subjects and 2.75% lower for even-numbered 
subjects. When the scholarship cases were removed from the 
sample, the prediction Gf the grant:total aid’ ratio dropped 
to 34.18% for even-numbered subjects. The best prediction 
was made for total aid, including all cases. Odd-numbered 
subjects had their total aid predicted 71.97% of the time. 
Even-numbered subjects were higher with 75.37% prediction. 
The gqrant<loan ratio Had a high prediction of/52.25% for 
even-numbered subjects and 45.28% for odd-numbered subjects. 
Since the predictive efficiency of the configural model 
failed to attain the required level, Hypothesis 3 is re- 


jected. 


Comparison of the Multiple Regression and the Configural Models 
Hypothesis 4. There is a significant difference between 
the predictive efficiency of the configural model and that 


of the multiple regression equation. 


The multiple regression model, through the use of 


the least squares method, develops a set of regression 
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weights that will result in the least error of prediction. 
It attempts to predict the criterion using the variables 
that appear to make up the policy. It would seem that the 
variables here were well selected and structured, for the 
multiple regression model is very stable. 

The configural model is a direct application of 
policy and fluctuates in predictive efficiency between 
groups (Table 7). For example, the prediction of the 
grant:loan ratio with scholarship cases removed from the 
sample is only 22.04% for the odd-numbered subjects and 
increases to 35.94% for even-numbered subjects, a difference 
of 13.90%. The smallest difference between groups was ob- 
served in the prediction of the grant:total aid ratio using 


all of the cases. Here the difference in prediction was 


The predictive efficiency between models (Table 8) 
must be considered in terms of the somewhat different cri- 
teria that are measured and the different techniques used 
for measuring them. The multiple regression model was de- 
veloped with data obtained from the actual administration 
of policy. Its predictive efficiency is the degree to which 
the model can predict the kind and amount of assistance that 
was awarded when policy was put into practice. The con- 
figural model, by contrast, is a pattern of policy pro- 
cedures designed so that assistance may be calculated as 


prescribed by policy. Its predictive efficiency is an in- 
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dication of how closely the assessors have followed the 
policy in distributing assistance. 

The least squares method of the multiple regression 
equation is based upon group means and uses a maximum amount 
of information from the sample. It is thus a powerful 
technique for measuring correlation. The measure of cor- 
relation based upon ranks used for the configural model deals 
with somewhat less information. It correlates the ranks of 
the awards made by the assessors with those made by the 
configural model, and is not concerned with the differences 
in the amounts of the awards. 

The differences in predictive efficiency between 
models range from 8.77% for the prediction of the grant:total 
ald racic to a low of 0.12% for the prediction of total aid, 
and have a mean of 3.55%. Since the mean difference in 
predictive efficiency between the models did not exceed the 
conventional .05 level of significance, Hypothesis 4 is re- 
jected. Had a technique that handled as much information 
as that for the multiple regression model been used for 
measuring the predictive efficiency of the configural model, 
it-seems possible that the predictive efficiency for the 


configural model would have been significantly higher. 
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CHAPTER V 


Summary, Conclusions, and Recommendations 


Although the regression model was able to predict 
somewhat more efficiently than the configural model, it can 
not be used satisfactorily to administer policy that is sub- 
ject to change. Each change in policy would require the 
development of new regression weights and possibly new 
variables, and these can only be developed by using data 
containing the variables. The configural model may be 
readily modified to adopt current policy changes as soon as 
they are made. Many additions or deletions may be made 
without affecting the basic structure. The configural model 
would thus appear to be appropriate for assessing applica- 
tions for financial aid efficiently and well. 

It appears that neither the configural model nor 
the multiple regression model was able to predict efficiently 
enough for the groups selected to warrant their general use. 
It is possible that some subjective aspect of the appraisal 
not noted may have influenced the amounts of aid awarded, 
and consequently the efficiency of the models. 

In the event that an attempt may at some time be 
made to deal with some applications mechanically, the fol- 
lowing suggestions are offered: 

1. Application forms should be structured for ease 


in recording of data with a close differentia- 
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tion of the criteria used in making decisions. 

2. Relevant data on the forms should include in- 
formation that clearly indicates if an appli- 
cation requires special consideration. 

3. The program written to make the assessment 
should be designed to reject those applications 
requiring special consideration in order to en- 
sure a subjective appraisal. 

On the basis of the findings of the present study, 

it would seem that the mechanical appraisal of applications 
could be feasible, but only within a predetermined and well- 


defined structure of policy, format, and programming. 
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APPENDIX A 


LAYOUT FOR IBM CARDS 


Columns Information 


Scholarship 


SIEM i 


els hy, Grant 


ny 16 Sex O - female 
1 - male 
1 18 Home location 0 - city 
1 - town 
2 = rural 
il 19620 22524 Canada loan $ 
Eo) 265.27529530 Provincial loan $ 
1 93519 4530,50 Bursary $ 
1 37 Faculty 1 - Education 
2 =-Arts 
3 - Science 
4 - Engineering 
I 39 Year of program | pes senate prea 
L 42,44,46,47 Student's earnings S 
1 HN pe Sy es fees Je) Student's savings $ 
il 57 559508 Parental contribution $ 
2 INS RUNNER 7A salts) Student's request $ 
2 20,21,22,23,24 | Parents' taxable income $ 
2 26 Number of parents providing 
income ieee. .or blank 
iz 28 Number of dependent siblings 
in post-secondary education Li 25) oor. Diank 
Z 30 Age 1 - 21 years or 
over 
Blank - under 21 
years 
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APPENDIX A (continued) 


Independence 


30 


1 - 21 years or 
over 

2 = one year in 
labor force 

3 - three years of 
post-secondary 


education 
2 32 Parental contribution of 
room and board 1 - $350 
2 SLES ee eee Income from miscellaneous 
sources $ 
Cee prea) May eat pha oat 0 yam oat I I Student identification 
13 number on both cards 
Ee 321860 Sequence number of cards i oy coae 
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APPENDIX B 


INFORMATION USED FOR THE CONFIGURAL MODEL PROGRAM 


EXPECTED MINIMUM SAVINGS FROM SUMMER EARNINGS 


Entering Ist year 


2nd to 4th year 


Reduce grant or scholarship by the amount that 
savings are less than table. 


EXPECTED RATIO OF SAVINGS TO SUMMER EARNINGS 


Up to $400 - 30% 
$401 to $900 = 40% 
$901 to $1400 = 507 
Over $1401 - 60% 


SSS 


Reduce grant or scholarship by the amount 
that savings are less than the amount expected. 


THE TABLE OF STANDARD BUDGETS 


Se 


Faculty lst year 2nd year 3rd year 4th year 
Education $1650 $1700 $1650 $1650 
Arts 1650 1650 1650 1650 
Science 1700 1700 1700 1700 
Engineering L720 1750 1750 1750 


eel 


ae + & ~ssyr tel —— 


0G@ bas | Thy A od hess al ¥ 
$843 3nuogs 943 yd qidersledee x0 os sa 
sides asia eeol ots “ee 
} 
: 7 ‘ 
a 
20WIMAAS AIMMUZ OT 2osIVA2 FO UTTAR dSTORIRS ~ 
“ (ee eee : 
Roe - Ose oF QU oF 
SOs - 0082 of 10hG ied 
x02 - OOsi¢ o2 1089 _s 
x50 : 10sle asv0 L 
Jauoan edi yd qidetsiodoa ro Inssg soubsi : : 


.b9353¢x4 Jnvoms siz nas eeSl sis cgnrvse Jai 


etaode GAAGHATS -: hae! ae 


— — =: —— So > — 


‘tesy d3é yaay bie 159y. bas gaan ‘tel 


o2a1g ozone gore - 02ai2 
020! 02a! O21 ozas 


APPENDIX B (continued) 


THE TABLE OF PARENTAL CONTRIBUTION 


eee 


Taxable Taxable Taxable 

Income Contribution Income Contribution Income Contribution 
$ $ $ $ S $ 
200 20 3800 390 7400 940 
400 40 4000 410 7600 980 
600 50 4200 440 7800 1010 
800 70 4400 460 8000 1050 
1000 90 4600 490 8200 1090 
1200 110 4800 520 8400 1130 
1400 130 5000 550 8600 1170 
1600 150 5200 580 8800 1210 
1800 170 5400 610 9000 1250 
2000 190 5600 640 9200 1290 

2200 210 5800 670 9400 D330 
2400 240 6000 700 9600 1370 
2600 260 6200 730 9800 1410 
2800 290 6400 770 10000 1450 
3000 310 6600 800 

3200 330 6800 840 

3400 350 7000 870 

3600 370 7200 910 


Round taxable income to the nearest $100.00 and interpolate 
contribution where necessary. 


ths wn: dead ue i ss 


“_ ik? ‘a 


Woxtunraayda sani wad i 


% 


sidsxeT Bese : a 
ei36l poltudizannD  smoont pgidudinanot 
¢ a: -; 


oar OOAF OVE 066 os 
ORe oat OLS Hoos ar 
ofa) 008, ods goss b¢ 
020i 0605 de DORE of . 
oeor oose ots O08 og : 
GETL 0048 : Ose OOS8h OLf 
Vis N065 - oO€? 00d OFl —6«b 
OFS! 0088 O8e OGS< Bel ~ 00; 
Geass node Ole oOd2 oi — 008 
oesi ooce ONG! play fa oer 
bees obAe hy onBe OL8 
OSel 0GGe oc; GO06 OAS 
Gil O08? OFF GOSS6 Of 
Oeei O0G0s ort OoAd oes 

006 OGee8 Olt 

Ord 003d DEE 

ve o00t Oc 
gi? OOS) OYE 


s95foc39ani Baa 00.00L¢ 3€sze90 otis Gd Ssacogi ahdeseey | 
»Rwsezeosn sasdw norzud 


APPENDIX C 


SAMPLE OF TWO APPLICATIONS FOR ASSISTANCE AND THEIR APPRAISAL 


Student A 

Student A is male and was born on January 14, 1943. He lives at 
home with his parents who provide him with free room and board while he 
attends University. He is a fourth-year student in the faculty of 
Science. Between sessions he earned $1900 and has saved $300 toward his 
education expenses. A relative gave him $125 to assist with his 


expenses. In his application he requests $900 in assistance. 


Student B 

Student B is female and was born on March 22, 1949. During the 
past year both of her parents worked and earned a total of $6400 in 
taxable income. A twenty-year-old sister is also attending University 
and is considered a dependent of her parents. Student B is taking her 
first year of Education. During the summer she earned a total of $500 
and saved $250 toward her education expenses. She has been granted a 
bursary of $200 by a local school division. She requests $700 in 


assistance. 
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APPENDIX C (continued) 


Student A Student B 


Variables Information} Solution Information/Solution 
or or 
Decision Decision 


Birthdate | Jan., 1943 | Independent |Mar., 1949 |Dependent 


Parent's Taxable 
Income $6400 


Tentative Required 
Parental Contribution(1) . from table $770 


Number of parents 
providing income 2 


Tentative Required 
Parental Contribution(2) $670 


Additional dependents 
in post-secondary 


education 1 


Required Parental 
Contribution | $335 


Parental Contribution $200 


Room and board supplied 
by parent Yes No 


Actual Parental 


Contribution | | $350 $200 
Deficiency in Parental 

Contribution $135 
Year of Program 4, 1 

Sex Male Female 


Minimum Student 
Contribution from table $500 from table $100 


Student Earnings | $1900 $500 


Tentative Required 
Student Contribution from table $1140 from table $200 


sa 


suice\ nol jamiogal aoksuloelnai damzoidy 
3¢ Pie) 
nurein 20) ndielosd | ee a Be 
snobizagsdl| CSOl .. 7eM | dasbosgsbal ears <ehbl | 
| y sfdsxet 3! e749 
. 00a | = 
| 
| boxtupsa ved 197 
U\*\e | sidsi mori ee 15 a 
| | a 
. ny nef 1° 
g l ) i | s@oont af ve 
| 
| | beziupes » us vot 
Tae | | | (S)nolsugivaned {nanorsd 
} (aa on 
| ajnsbasgsh Inpotat : bb. 
viaboepacisee ak 
. i notisoubs 
| | | ' a 
) ) isansaa8 bo 
CEES | | ; noltsud) 
i ; 7 : 
| oose | | coisudiyia00 Tanna 
\ 
i 
| 1 } 
bs iia Shep ti tain 
on asY ) ‘tan 
. 
; 
OOSe | o2c2 | 
7 | | {sinsis4 ot yomeds 
cli¢ | | noba ae 
> - 
| I i 
sisms4 Stam OH 
- / 
O01 | sides mozi} 006 4 sides mox2 | “192 Sega 
‘ 7 7) ; - f 


a 
pet | 00Rie | Sgaterd ot 


7 | 4 
batiuc: a 7 
oO Lee - 
- a 
: P< th, 


APPENDIX C (continued) 


Student A | Student B 
Variables Information |Solution Information|Solution 
or or 
Decision Decision 

Required Student 
Contribution SLTA0 $200 
Student Contribution $300 $250 
Deficiency in Student 
Contribution $840 Nil 
Faculty | Science Education 
Standard Budget from table $1700 from table $1650 
Bursary Nil | $200 
Scholarship Nil Nil 
Income from Other 
Sources Sie 5 Nil 
Living with Parents Yes No 
Student Requirement $600 $735 
Student Request $900 $700 
Tentative Student Award $600 $700 
Scholarship No No 
Tentative Grant $400 $400 
Grant Awarded Nil $400 
Loan Awarded $400 $300 


De 


@ snobize 


nolsulo2@| noizsmtojal 


pie) 
noteiosd 
Peas aaa 
oOse | 
| eS? 
aoe 
| notissubi | 
O2af2 | ofdat mor 
| OOS? | 
a, 
iin 
av 
eee 
ote 
oore 
| ov 
. 002 
00a 
O0Ee 


notsuloe 
30 


notarized 


a. 


Osile 


0OTL¢ 


Asnsbue 


| noidsme inl | 


99nSi9d 


sldsi mou12 


liv 


goes 


one 


 SrswA inebuae evi 


notjudix3n09 ansbusé 


‘i 


+a@bus® ot Yonstiolie 
nob sud}x3209 


be Ae 

etezereten 
r9fJ0_ nox% MoD 

e907 +4 


ejnsiB4 sic 


oaied " 


Vy. 7 
aie) 


Jnomextiby 


rah snobere 
i 
r 
owe 
dad 
qir Ho’ 
a 


nat 


i 
inss2 we 8 , 
Corr 
é ri} ; 
bo brew. A one “a 


on oe 4 
bobiswA asod 
— 7 7 es | 
i —— i — 


